were found to be of value , to some extent, for evaluation of prognosis of the illness in question .
"Neon atal hepatitis" is used as a term to designate a group of an obstructive jaundice of unknown etiology in early life1 ). The present investigation was undertaken to study a correlation between clinical features and histologic findings of the liver in 24 infants with clinical diagnosis of "neonatal hepatitis".
MATERIALS AND METHODS
Clinical diagnosis for "neonatal hepatitis" was made on the basis of the following criteria2); 1) a prolonged jaundice in neonatal period with an increase in the direct reacting bilirubin in serum, 2) an increase in alkaline phosphatase in serum, 3) positive urinary bilirubin, and 4) an increase in serum transaminases .
The cases with congenital atresia of bile ducts or hemolytic diseases were excluded from our materials by surgical exploration or blood examination.
Liver biopsy, using Vim-Silvermann's needle, was carried out upon 22 infants with clinical diagnosis of "neonatal hepatitis", of which 10 cases (Nos. 5 , 8, 10, 11, 14, 15, 17, 19, 20 and 24) were subjected to needle biopsies two or three times along the course of the illness (cf . Tables I and II) . RESULTS 
AND DISCUSSION
Histologic study on the biopsied liver According to histologic findings of the biopsied liver, these 22 cases were classified provisionally into the three types (Types I, II and Specific Type). 1) Type I of neonatal hepatitis (cf . Table I) The lobular architecture was preserved as a whole (Fig. 2) . The portal tracts were infiltrated by inflammatory cells slightly or mildly in degree (Fig. 3) . The type of cell was predominantly mononuclear, but eosinophils and polymorphonuclear leukocytes were occasionally seen. Proliferation of bile ducts was not found in any case. Dilatation of the bile ducts was not present. The parenchyma of the liver showed variable changes. Giant cell formation14) was rarely seen. Small foci of necrosis of hepatic cells were found scattered throughout the lobules. Balloon cells, associated with anisocytosis of hepatic cells, were seen throughout the lobules. Acidophilic bodies were found entirely random in distribution. Mitotic figures were not seen. Bile plugs were seen in intercellular bile canaliculi in 4 cases (Nos. 5, 9, 10 and 11), and bile pigment was predominantly seen intracellular in location. Kupffer cells were swollen and proliferated slightly in all the cases. A few foci of erythropoiesis were found in the sinusoid and portal tracts in 7 out of 11 cases (Nos. 2, 4, 6, 8, 9, 10 and 11). Special staining did not show the presence of iron granules. It may, therefore, be said that histologic findings of the liver from patients with Type I of neonatal hepatitis were mostly the same as those of spotty necrotic hepatitis described by Popper3).
The second biopsied liver specimens were obtained from 4 cases (Nos. 5, 8, 10 and 11) 2 or 3 months later than the first ones, and histologic studies revealed that pathological changes, which had been observed in the acute phase, subsided almost completely, leaving a slight portal fibrosis (Fig. 4) .
2) Type II of neonatal hepatitis (cf . Table II) The parenchyma of the liver showed the most pronounced change, which was characterized by the occurrence of numerous giant cells4,5) diffusely distributed throughout the lobules (Fig. 5) . Hepatic cell plates were variously disrupted. The giant cells varied in size and shape, and were multinucleated (Fig. 6) . The nuclei were variable in number and had varying sites in distribution. Miotic figures were not seen. Hepatic cell necrosis was not severe in degree. Acidophilic bodies and balloon cells were rarely found. The portal tracts were infiltrated by chiefly mononuclear cells, also by eosinophils and polymorphonuclear leukocytes included among them. Slight but atypical proliferation of bile ductules was found in almost all the cases. Bile plugs were not found in the bile ducts. An increase in collagen was slightly noted as a whole (Fig. 7) . Bile thrombi were seen in the bile canaliculi variously in degree and intracellular bile pigment was prominent in all the cases. Proliferated Kupffer cells were swollen and contained bile pigment. Foci of erythropoiesis in sinusoids were found in 5 cases (Nos. 16, 17, 18, 19 and 20). Iron granules could not be demonstrated by special staining.
As above mentioned it may be said that the histologic findings of infants with Type II of neonatal hepatitis were the same as those of giant cell hepatitis described by Craig and Landig 4) . Histologic examinations on the serial biopsied specimens of the liver revealed that the so numerous giant cells began to decrease in number and disappeared entirely within one year either with a persisting jaundice (No. 15), or with complete recovery from jaundice (Nos. 14,17 and 19). The second biopsy 3 months later than the first revealed that the giant cells diminished and were replaced by newly formed liver cells, while inflammation in portal tracts and intralobular bile stasis remained unchanged and remained so ( Fig. 8 ) (Nos. 14, 15 and 19). The connective tissue in portal tracts had increased by that time.
In an infant with a complete recovery (No. 17), the second biopsy was performed 8 months later than the first. Histologic findings of the second biopsy were not distinguishable from the normal except for the presence of a a slight portal fibrosis (Fig. 9) . In No. 20, who showed a clinical course of chronic hepatitis, the second biopsy, 14 months later than the first, showed histologic findings of chronic hepatitis with increased fibrous tissues of portal tracts accompanied by a formation of pseudolobules (Fig. 10) . In No. 15, who died of chronic jaundice at the age of 2 years and 10 months, an advanced postnecrotic hepatic cirrhosis was found on autopsy (Fig. 11) .
Respecting histologic sequelae of giant cells in the neonatal hepatitis only a few cases have been dealt with4, 6) . Our results above quoted revealed that giant cells disappeared gradually within a few months followed by an increase in fibrous tissue in the lobules and that in some cases hepatic cirrhosis with pseudolobules resulted.
3) Specific Type of neonatal hepatitis
Histologic changes were minimal as a whole in both patients (Nos . 23 and 24). Hepatic cell damage was rarely found and inflammatory infiltration in portal tracts was minimal. The most obvious finding was a prominent intralobular bile stasis. No proliferation of bile duct was found and bile plugs in the bile ducts were not seen (Fig. 12) .
These histologic findings observed in Specific Type of neonatal hepatitis were similar to those of drug-induced cholangiolitic hepatitis7). In our patients (Nos. 23 and 24), however, there was no history of an administration of the drugs which might induce to hepatitis, such as chlorpromazine or anabolic steroids .
In No. 24 who showed persistent jaundice, the second biopsy was performed one year later than the first. Histologic appearance was almost unchanged from that of the first biopsied specimen except for slightly increased fibrous tissue in portal tracts. Clinical and laboratory study 1) Type I of neonatal hepatitis (cf . Table II) All the infants (Nos. 1-13) were apparently well inspite of persistent jaundice dating from the first few days or weeks of life. Eight (Nos. 1, 3, 4, 5, 6, 8, 10 and 12) of the thirteen cases were females , and four (Nos. 2, 3, 5 and 12) were prematures . No. 12 was one of twins and the other appeared well without any laboratory abnormalities . Hepatomegaly was found in all the cases and splenomegaly in 8 cases (Nos . 1, 2, 3, 4, 5, 6, 7, 8 and 11) . Acholic stools were found in five cases (Nos. 2, 5, 6, 10 and 12) .
The concentration of serum bilirubin at the time of admission ranged between 2.4 and 12.7 mg/100 ml and that of direct reacting bilirubin ranged from 1 .4 to 7.5 mg/100 ml. However, the level of total bilirubin was below 10 mg/100 ml in 12 cases out of the 13 cases.
Bile pigment in the urine was demonstrated in all the cases. The results of flocculation and turbidity tests were negative except for 2 cases ( Nos . 2 and 7) . The values for transaminases in serum elevated in mild degree except for one case (No. 5) in which SGOT and SGPT were 450 u., 250 u. respectively. The levels of serum alkaline phosphatase activity were between 6 and 22 BesseyLowry units. Serum cholesterol values varied from 125 mg/100 ml to 325 mg/ 100 ml, and the esterified form was from 22 to 80%. The values for serum protein ranged from 5.2 g/100 ml to 8.4 g/100 ml. In 4 (Nos. 7, 9, 10 and 11) of 11 patients electrophoresis of serum protein revealed slight reduction in albumin fraction, gamma-globulin being elevated in 8 cases (Nos. 1, 3, 5, 7, 8, 9, 10 and 11). 2) Type II of neonatal hepatitis (cf. prematures. Jaundice with a pale stool from a few days after birth was an initial complaint in both cases. Hepatomegaly was found in both infants , uncomplicated by splenomegaly. Laboratory data did not reveal any abnormalities except for high values for serum direct reacting bilirubin. Serum transaminase activities were within normal limits (cf. Fig. 1 ). In one case (No. 23) jaundice disappeared completely within 2 months, but died of dyspepsia at the age of one year. In the other case (No. 24) jaundice persisted and showed a considerable fructuation in its intensity during the period of the observation. Itching of the skin was getting worse.
CONCLUSION
On 22 infants with clinical diagnosis of neonatal hepatitis histologic examination of the liver was made by needle biopsy and its relation to clinical course was investigated.
Basing upon histologic characteristics of the biopsied livers the author made a provisional classification of `neonatal hepatitis' into 3 Types (Types I, II and Specific Type) : Type I was that in which there were no giant cells but only a slight damage of hepatic cells with prominent intralobular cholestasis ; Type II was characterized by occurrence of numerous giant cells ; and Specific Type was characterized by centrolobular cholestasis without necrotic or inflammatory foci in the lobules.
In the clinical and laboratory findings it was of notice that the cases accompanied by both high levels of total serum bilirubin and high SGOT activities were more frequently found in cases with Type II than in those with Type I, and that the cases with Specific Type showed high levels in total serum bilirubin without elevation in SGOT.
Respecting the prognosis of neonatal hepatitis it may be said to be good in Type I, poor in Type II and undetermined in Specific Type, respectively.
As to histologic sequelae of neonatal hepatitis, our results of serial biopsy revealed that in Type I hepatic cell damage healed almost completely followed by a slight portal fibrosis, and that in Type II giant cells disappeared within one year and that, in some cases, hepatic cirrhosis resulted, and further that in Specific Type (at least in one case), histologic features of the liver biopsied one year after the first biopsy remained unchanged from those of the first biopsied . 
